Prior research suggests that firm earnings announcements reduce information asymmetry in the capital markets and level the playing field among investors by providing broadly available public information. In contrast with these findings, Barron, Byard, and Kim (2002) find that the commonality of analysts' beliefs declines around earnings announcements. We revisit this research question to examine how earnings announcement influence the investor information environment, as opposed to the information environment for a specific set of active analysts. We use outstanding earnings forecasts to calculate the ratio of common information uncertainty to total uncertainty (the commonality of investor beliefs) and document predictable associations between firm and earnings announcement disclosure characteristics and the commonality of beliefs. More importantly, we find that earnings announcements increase rather than decrease the commonality of beliefs about annual earnings. Further, bundled management forecasts (non-GAAP measures) in the earnings announcement are associated with a more (less) pronounced increase in the commonality of investor beliefs. Finally, we find that the pre-existing level of and change in commonality of beliefs around earnings announcements differ across components of earnings (i.e., revenues and expenses). Overall, the study provides new evidence on how earnings announcements influence the investor information environment and how firm and disclosure characteristics moderate this relation.
I. INTRODUCTION
The public disclosure of financial information is viewed as one mechanism that reduces information asymmetry in capital markets and levels the playing field among investors. For example, the SEC argues that public disclosure is beneficial for sound investing decisions:
The laws and rules that govern the securities industry in the United States derive from a simple and straightforward concept: all investors, whether large institutions or private individuals, should have access to certain basic facts about an investment prior to buying it, and so long as they hold it…This provides a common pool of knowledge for all investors to use to judge for themselves whether to buy, sell, or hold a particular security. Only through the steady flow of timely, comprehensive, and accurate information can people make sound investment decisions.
1
The SEC's argument for public disclosure (e.g., quarterly earnings announcements) suggests that increasing the common pool of knowledge levels the playing field and increases the health of capital markets. This intuition is supported by analytical research on the effect of public announcements on information asymmetry. Specifically, such research suggests that public disclosures reduce information asymmetry by providing information otherwise held by only a subset of investors (Verrecchia 1982) . In addition, research suggests that information asymmetry decreases after earnings announcements because of the dissemination of information to all investors (Lev 1989) .
Despite these predictions, using a proxy developed by Barron, Kim, Lim, and Stevens (1998) (hereafter BKLS) for the commonality of analysts' information sets, Barron, Byard, and Kim (2002) (hereafter BBK) find that the commonality of analysts' beliefs decreases around quarterly earnings announcements. BBK conclude that individual analysts generate idiosyncratic 1 See "The Investor's Advocate: How the SEC Protects Investors, Maintains Market Integrity, and Facilitates Capital Formation" available at http://www.sec.gov/about/whatwedo.shtml. information after earnings announcements, leading to a decrease in the commonality of beliefs. 2 Finding that earnings announcements lead to an overall reduction in the commonality of analysts' beliefs is provocative because it suggests that an SEC-mandated public disclosure actually reduces the common pool of knowledge and runs counter to the spirit of the SEC's remarks that public disclosure levels the playing field among investors.
We revisit this research question and alter BBK's research design in two primary ways. First, BBK restrict their sample to analysts who specifically issue a forecast during windows both before and after the earnings announcement (active analysts) when estimating the commonality of beliefs.
As a result, BBK exclude the majority of analysts' forecasts because their focus is on understanding how accounting information triggers "the generation of idiosyncratic information by elite information processers" (pg. 821). Given that analysts generally only update forecasts when they have new information (Ivkovic and Jegadeesh 2004) , BBK's sample restriction likely results in the inclusion of a biased set of analysts in the construction of the commonality of beliefs measure. For example, while BBK's sample firms have an unconditional median analyst following of 33, but after imposing the restriction the median number of analysts included in the analyses is 4. Thus, BBK's setting captures informed analysts' commonality of beliefs rather than providing a more general investor-level measure. We reexamine how the commonality of beliefs changes around earnings announcements using a measure based on all analyst forecasts of annual earnings in the pre-and post-quarterly earnings announcement periods, regardless of whether an analyst appears in both windows, in order to examine the influence of earnings announcements on the investor information environment. Prior studies have shown that analysts serve as a reasonable proxy for investors (e.g., Barefield and Comiskey 1975; Fried and Givoly 1982) ; relaxing the BBK restriction increases the number of forecasts in our commonality measure and enhances its ability to capture the information environment faced by investors. Second, in contrast to BBK, we include the level of commonality of beliefs prior to the earnings announcement as a control variable in our changes analysis. We argue that it is more (less) likely that an earnings announcement will increase the commonality of beliefs when the level of the commonality of beliefs is low (high) prior to the announcement. To support our contention, we also examine the factors that influence the pre-earnings announcement level of commonality of beliefs. Understanding and considering the level of the commonality of beliefs prior to the announcement allows us to focus on how earnings announcements change the commonality of beliefs.
Similar to BBK, we employ the methodology developed by BKLS which uses outstanding earnings forecasts to construct measures of the uncertainty in the information environment. BKLS include a measure of common information uncertainty (shared by analysts) and a measure of idiosyncratic information uncertainty (held by individual analysts). Using these proxies, BKLS calculate a "consensus" measure of commonality (defined as the ratio of common uncertainty to total uncertainty), which provides a measure of the extent to which the average beliefs reflect common rather than private information. 4 We refer to this BKLS measure as the "commonality of beliefs."
3 Removing this pre and post restriction significantly increases our number of analyst forecasts because most analyst forecast revisions occur just after the earnings announcement, and not necessarily before (e.g., Yezegel 2015; Li, Ramesh, Shen, and Wu 2015) . 4 BKLS are careful to highlight that their notion of "consensus" differs from the typical use of the term, where practitioners and researchers mean the "average" analyst forecast. We do not use the "consensus" label in our study to minimize this confusion.
In the first part of our study, we examine the association between the commonality of beliefs prior to the earnings announcements and firm and prior earnings announcement characteristics.
This provides evidence on the determinants of the pre-earnings announcement information environment faced by investors. As documented by BBK and others (e.g., Botosan, Plumlee and Xie 2004; Horton, Serafeim and Serafeim 2013) , there is significant cross-sectional and time-series variation in the commonality of beliefs, although few studies have examined how firm-level factors are associated with such variation. In our analyses, we include well-established covariates such as firm size, analyst following, profitability, expected growth, and previous voluntary disclosures (i.e., management forecasts and non-GAAP reporting). We find that the pre-earnings announcement commonality of beliefs is positively associated with analyst following and firm profitability, and negatively associated with market value of equity and expected growth. We also find that the pre-earnings announcement level of commonality of beliefs is decreasing across fiscal quarters, is higher for firms that issued a management forecast in the prior quarter and for firms with a greater absolute earnings surprise in the previous earnings announcement, and is lower for firms that reported earnings on a non-GAAP basis in the previous earnings announcement.
Next, we examine the change in the commonality of beliefs around earnings announcements.
Similar, to BBK, univariate analysis suggests a decrease in the commonality of beliefs around earnings announcements. However, once we control for the level of pre-earnings announcement belief commonality, we find that earnings announcements increase the commonality of beliefs.
This suggests that failing to control for the level of common beliefs appears to confound inferences in BBK regarding how earnings announcements influence the commonality of beliefs.
Furthermore, we find that certain firm and earnings announcement characteristics are associated with the change in the commonality of beliefs around earnings announcements. Specifically, we find that the increase in the commonality of beliefs around earnings announcements is more pronounced for firms with greater analyst following, greater profitability, positive earnings surprises, and for firms that issue a management forecast with the earnings announcement. In contrast, the increase in the commonality of beliefs is less pronounced for firms with a higher level of pre-existing belief commonality, a greater market value, higher expected growth, a larger absolute earnings surprise, and for firms that report non-GAAP measures in the earnings announcement. We also note that the increase in the commonality of beliefs around earnings announcements diminishes across fiscal quarters.
In the final section of our study, we extend our primary analyses by examining the level and change in the commonality of beliefs about revenues and expenses separately. Similar to our main analyses, we begin by examining how the information environment related to these components is affected by firm and earnings announcement characteristics. We also examine whether earnings announcements differentially impact the commonality of beliefs about revenues versus expenses.
Such an analysis is important because the difficulty in forecasting differs across revenues and expenses (e.g., Bradshaw, Lee, and Peterson 2016).
We find that the level prior to and the change in the commonality of beliefs around earnings announcements differ for revenues and expenses. Specifically, we document that the pre-earnings announcement level of the commonality of beliefs about revenues is greater than the belief commonality about expenses. Likewise, the decrease in the commonality of beliefs across fiscal quarters is smaller for revenues than for expenses. We also document that the commonality of beliefs about revenues is positively related to analyst following, whereas the commonality of beliefs about expenses is not associated with analyst following. In addition, the commonality of beliefs about revenues (expenses) is higher (lower) for firms that report non-GAAP measures in the previous earnings announcement.
With respect to the change in the commonality of beliefs around earnings announcements, we find that the increase in the commonality of beliefs about revenues is more pronounced than the increase in the commonality of beliefs about expenses. Additionally, the increase in the commonality of beliefs about revenues around earnings announcements is positively associated with analyst following, positive earnings surprise, and expected growth, while the increase in belief commonality about expenses is not associated with these factors. The increase in the commonality of beliefs about revenues is less positively associated with profitability and more negatively associated with firm size than the commonality of beliefs about expenses. We also find that the reporting of non-GAAP measures in the earnings announcement is associated with a greater increase in the commonality of beliefs about revenues but a smaller increase in belief commonality about expenses.
These findings provide insight into how firm and earnings announcement characteristics impact the level of commonality of investor beliefs, as well as how these characteristics influence the change in belief commonality around earnings announcements. Certain firm characteristicsincluding size, profitability, and growth -affect investor belief commonality but are not easily controlled by managers. However, other managerial choices, such as the decision to bundle a management forecast or to report non-GAAP adjustments within the earnings announcement affect investor belief commonality and are under the control of management. Overall, our analysis provides new insights into how the disclosure of accounting information affects the information environment at the firm level, and revises our understanding from prior studies on how earnings announcements influence belief commonality.
II. BACKGROUND AND RESEARCH QUESTIONS

Background
Theoretical research suggests that earnings announcements affect information asymmetry in the market for a company's stock because they provide information that is otherwise held by only a subset of investors (Diamond and Verrecchia 1991) . McNichols and Trueman (1994) and Demski and Feltham (1994) show that if traders have short investment horizons, they intensify their private information search at earnings announcement dates in order to profit from the earnings release. In the same spirit, Kim and Verrecchia (1994) show that, if investors differ in their ability to process earnings information, the release of earnings announcements will temporarily increase information asymmetry at the announcement date. These studies characterize the release of information as triggering an increase in information asymmetry among investors at the announcement.
In contrast, studies like Lev (1989) argue that information asymmetry decreases after an earnings announcement as investors have more available information, which presumably levels the playing field across investors. The argument follows analytical models demonstrating that financial statement information helps reduce information asymmetry between the firm and investors (Verrecchia 1982; Diamond 1985; Bushman 1991 suggest that longer-horizon forecasts primarily reflect common information, while shorter-horizon forecasts reflect more common as well as more idiosyncratic information. In their study, the increasing precision of idiosyncratic information outpaces the increasing precision of common information, resulting in idiosyncratic information precision crowding out common information precision across quarters within a fiscal year. Numerous studies build on BBKs' evidence that earnings announcements lead to more private information and greater information asymmetry in the capital markets (Mayew, Sharp and Venkatachalam 2013; Mayew 2008; Botosan et al. 2004 ).
We revisit the question of how earnings announcements influence firms' information environments, but instead of limiting our examination to the information environment based on a subset of analysts who actively update their forecasts in windows both before and after the earnings announcement, we consider the broader information environment by considering all analysts that cover a firm around an earnings announcement. Ivkovic and Jegadeesh (2004) find that analysts who revise their forecasts prior to an earnings announcement have access to more precise information relative to other analysts, consistent with those analysts being relatively better informed than their counterparts who do not revise prior to the earnings announcement. Thus, by reexamining this research question and including all analyst forecasts in the pre-and post-earnings announcement period, we are able to capture the commonality of beliefs across a broader set of analysts. The beliefs of this broader set of analysts are more likely to reflect the overall investor information environment rather than the environment faced by active analysts.
Unlike BBK, we also condition changes in the commonality of beliefs on the level of belief commonality prior to the earnings announcement in our study. We begin with the notion that it is more (less) likely that an earnings announcement will increase the commonality of beliefs when the pre-announcement level of the commonality of beliefs is lower (higher). This conditioning allows for a tighter focus on how earnings announcements change the commonality of beliefs.
Therefore, our primary interest is in revisiting the question of how earnings announcements influence the information environment faced by investors. We also provide insight into how a firm might influence its information environment around earnings announcements through voluntary disclosure.
Hypotheses Development
We begin by identifying firm characteristics that we expect to be associated the level of preearnings announcement belief commonality. Prior research finds that firms with greater analyst following have lower information asymmetry (Frankel and Li 2004; Roulstone 2003) . Thus, we conjecture that firms with greater analyst following are likely to experience a greater commonality of beliefs prior to a quarterly earnings announcement. On the other hand, prior research also suggests that larger firms are more complex with multiple products spanning multiple geographic areas and are likely to provide more extensive disclosures (Buzby 1975) , which could lead to a lower commonality of investor beliefs. We therefore expect a negative relation between the preearnings announcement level of belief commonality and firm size, after controlling for analyst following.
We also expect that more profitable firms and firms with lower expected growth are likely to be associated with a higher level of pre-earnings announcement belief commonality. We argue that characteristics that lead to more persistent profitability will trigger a higher level of preearnings announcement belief commonality as there is less need for analysts to search for and interpret private information to forecast future earnings. Indeed, prior research suggests that higher profitability (Hayn 1995) and lower growth (Fairfield, Whisenant, and Yohn 2003) are associated with more persistent profitability. Finally, BBK document that the commonality of analysts' beliefs decreases across fiscal quarters. Based on this and the increasing amount of information to process over the quarters, we expect the pre-earnings announcement level of investor belief commonality to be lower across fiscal quarters. 5 These arguments lead to our first hypothesis:
Hypothesis 1: The pre-earnings announcement level of commonality of investor beliefs about annual earnings is positively associated with analyst following and profitability and negatively associated with firm size, expected growth, and fiscal quarter.
As noted above, our setting differs from the setting examined in BBK because we are primarily interested in the change in the commonality of beliefs among investors more generally, while BBK focus on the change in the commonality of beliefs among analysts who revised their forecasts in windows before and after the earnings announcement. Given that prior analytical and empirical research suggests that the information asymmetry faced by investors decreases around earnings announcements, we expect that inferences from BBK's study will not generalize to the overall information environment faced by investors.
Specifically, prior theoretical research suggests that public disclosure increases private information acquisition prior to the public disclosure and generates differential interpretation of the information at the public disclosure (e.g., Holthausen and Verrecchia 1990; Kim and Verrecchia 1994, 1997) . Likewise, prior archival research documents greater information asymmetry prior to and at public disclosures (e.g., Krinksy and Lee 1996; Yohn 1998). However, research also suggests that public information disclosure reduces information asymmetry because it provides information that is otherwise held by only a subset of investors (Verrecchia 1982) . This research suggests that information asymmetry decreases from before to after an earnings announcement as the announcement levels the playing field in terms of the information available to investors (Lev 1989 ). This prediction is also supported by empirical research (e.g. Krinsky and
Lee 1996; Yohn 1998). Based on this evidence, we expect the commonality of investor beliefs about annual earnings to increase around quarterly earnings announcements. This leads to our second hypothesis:
Hypothesis 2a: After controlling for the level of pre-earnings announcement commonality of investor beliefs, earnings announcements increase the commonality of investor beliefs about annual earnings.
We also expect the change in the commonality of investor beliefs around earnings announcements to be associated with firm and disclosure characteristics as discussed in hypothesis H1. This leads to the following hypothesis.
Hypothesis 2b: The change in the commonality of investor beliefs around earnings announcements is positively associated with analyst following and profitability, and negatively associated with firm size, expected growth, and fiscal quarter.
We are also interested in understanding how firm voluntary disclosure can affect the information environment, which is the focus of numerous studies (e.g. Firth 1979; Pownall and Waymire 1989; Pownall, Wasley and Waymire 1993; Francis, Nanda and Olsson 2008) . We exploit the BKLS methodology to quantify the impact of voluntary disclosure on the commonality of investor beliefs.
We examine two significant voluntary disclosures frequently included in earnings announcements: management earnings forecasts and non-GAAP earnings disclosures.
Management earnings forecasts are often provided concurrently with earnings announcements (Hutton, Miller, and Skinner 2003; Rogers and Van Buskirk 2013) and are viewed as informative by investors (Waymire 1984; Ajinkya and Gift 1985) . 6 Prior studies have documented that management earnings forecasts impact investors' and analysts' earnings expectations and equity prices (e.g., Baginski, Conrad, and Hassel 1993) and reduce information asymmetry (Coller and Yohn 1997) . Thus, we expect investors to rely less on idiosyncratic information production and more on common information provided by management forecasts, leading to an increase in the commonality of investor beliefs.
Prior research also documents that non-GAAP earnings disclosures within the earnings announcement are increasingly common in capital markets and are viewed as informative to the investors (e.g., Bradshaw and Sloan 2002; Bentley et al. 2015) . Managers' disclosure of non-GAAP earnings also has conflicting effects on investor beliefs. For example, Bhattacharya, Black, Christensen and Larson (2003) conclude that investors view non-GAAP metrics as more reflective of core operating performance than GAAP earnings, and Lougee and Marquardt (2004) find that non-GAAP earnings are particularly useful when GAAP earnings informativeness is low.
However, Bradshaw and Sloan (2002) We merge the I/B/E/S analyst data with the Compustat dataset and the I/B/E/S management guidance dataset and limit our analysis to observations with non-missing variables used in our regression analyses. This selection process yields a final sample of 54,900 firm-quarter observations.
As discussed earlier, we employ BKLS's "consensus" measure (ρ) to capture the commonality of investor beliefs, where ρ is defined as "the proportion of total information uncertainty that is common among all capital market participants." BKLS calculate ρ using observable features of analysts' forecasts as follows:
where SE is the squared error in the median forecast, D is the dispersion in the forecasts, and N is the number of analysts that provide a forecast. Total uncertainty (V) is the sum of common uncertainty (C) and idiosyncratic uncertainty (D). In theory, ρ can range from zero (there is no common uncertainty) to one (the uncertainty is comprised of only common uncertainty). 8 We calculate these metrics before and after quarterly earnings announcements for earnings per share (EPS), revenues (REV), and expenses (EXP). See Appendix A for a more detailed variable definition.
We begin our analyses by examining the determinants of a firm's information environment just prior to the earnings announcement (pre-earnings announcement level of investor belief commonality) because the existing environment likely influences how an earnings announcement changes that environment. Our analysis is based on the following model. ρEPSq = α + β1Q2 + β2Q3 + β3MVEq-1 + β4AF_EPSq-1 + β5ROAq-1 + β6B/Mq-1 + β7Pos_Surpq-1 + β8|EPSSurp|q-1 + β9MEFq-1 + β10NonGAAP_EPSq-1 + ε
The dependent variable is the commonality of beliefs based on outstanding annual EPS forecasts (ρEPS) prior to the quarterly earnings announcement. We include Q2 (Q3), which equal one when ρEPS is measured prior to the second (third) fiscal quarter and zero otherwise. These quarterly indicator variables, along with the intercept, provide insight into how the commonality of investor 7 See BBK's (2002) equation 3. 8 The BKLS calculation might result in negative ρ when SE is quite small or zero (the consensus forecast is either very close or equal to the reported value) and/or when D/N (dispersion divided by the number of analysts providing forecasts) is large. This has been documented in prior studies that rely on the BKLS metric (e.g., Botosan et al. 2004) .
In untabulated analyses, we confirm that observations with negative ρ do not unduly influence our inferences. Next, we examine the association between the change in the commonality of beliefs and firm and earnings announcement characteristics using the following model: ΔρEPSq = α + β1ρEPSq + β2Q2 + β3Q3 +β4MVEq +β5AF_EPSq + β6ROAq +β7B/Mq + β8Pos_Surpq +β9|EPSSurp|q +β10BundledEPSq +β11NonGAAP_EPSq + ε
Our dependent variable is the change in ρ (Δρ), calculated as the difference between ρ measured after the quarterly earnings announcement and ρ measured before the earnings announcement.
Thus, a positive (negative) value reflects an increase (decrease) in the commonality of investor beliefs around the earnings announcement. As discussed earlier, we control for the level of the preearnings announcement commonality of beliefs by including the pre-earnings announcement value of ρ. In addition, to examine how firm and earnings announcement characteristics influence the 9 Detailed variables definitions for all analyses are in Appendix A.
change in the commonality of investor beliefs around the earnings announcement, Model (2) includes the concurrent levels of the firm and earnings announcement characteristics.
Hypothesis 2a predicts a positive Δρ around an earnings announcement after controlling for the pre-announcement commonality of beliefs, which implies a positive intercept (α).
Hypotheses 2b and 3b predict positive coefficients on AF_EPS, ROA, B/M, and BundledEPS, and negative coefficients on Q2, Q3, MVE, and NonGAAP_EPS.
For our final set of tests, we re-examine how firm and earnings announcement characteristics are associated with the commonality of investor beliefs about revenues and expenses. We employ Models (1) and (2) but calculate both the level and change in the commonality of beliefs for revenues (ρREV, ΔρREV) and expenses (ρEXP, ΔρEXP) based on analyst forecasts of annual revenues and expenses. We examine differences in the overall explanatory power of the models and the coefficients on the explanatory variables to provide evidence related to Hypotheses 4. Estimating Model (1) using revenue and expense forecasts provides evidence on whether the level of commonality of beliefs about these components is differentially associated with firm and disclosure characteristics. Estimating Model (2) using revenue and expense forecasts provides evidence on whether firm and disclosure characteristics differentially impact the change in the commonality of beliefs about these components. Following BBK, we begin by providing a graphical representation of how the commonality of beliefs changes around earnings announcements by plotting the commonality values around the quarterly earnings announcements (Figure 1) . Consistent with the univariate findings in BBK, we find a decrease in the median commonality of beliefs about EPS across all three fiscal quarters. In addition, the rate of decrease in the commonality of beliefs about EPS increases across the fiscal quarters. We also plot the median commonality values for revenues and expenses. Although we find that the commonality of beliefs decreases for both revenues and expenses around earnings announcements, the decrease is greater for expenses than for revenues. In addition, the decrease in belief commonality throughout the year for revenues is relatively stable when compared to that for expenses, which decreases at an increasing rate throughout the year. Overall, this figure provides descriptive evidence that the commonality of beliefs about EPS decreases around earnings announcements and that the decrease is primarily attributable to decreases in the commonality of 10 To provide a direct comparison of our ρEPS to the similar calculation in BBK, we find that median ρEPS just before the first quarter earnings announcement is 0.822, while BBK find the median value to be 0.89. There are several reasons that likely explain why our calculation is slightly lower than that of BBK, such different time periods (2004-2014 versus 1986-1997) , broader firm and analyst coverage, and differences in sample selection criteria.
IV. EMPIRICAL RESULTS
Descriptive Statistics
beliefs for expenses, particularly in the second and third quarters. These results also suggest that BBK's decision to restrict their analyses to active analysts does not affect the findings. Table 2 provides results related to Hypothesis 1, where we examine the association between the commonality of beliefs prior to an earnings announcement (ρEPS) and firm and disclosure characteristics. The first column of Table 2 presents results when we include indicator variables to capture whether the EPS announcement is made in the second or third fiscal quarter.
Test of Hypothesis 1
The second and third columns present results when we expand the model to include firm and disclosure characteristics, respectively.
In the first column, we document that the average level of ρEPS prior to the first quarter earnings announcement is approximately 0.714 and that the average level decreases across the fiscal year (-0.049 in Q2 and -0.128 in Q3) . In column two of Table 2 , we expand the model to include firm-specific characteristics that we predict to be associated with ρEPS. Consistent with our predictions, we find that firms with greater analyst following (AF_EPSq-1), more profitable firms (ROAq-1), and firms with lower growth opportunities (B/Mq-1) have higher levels of belief commonality, while larger firms (MVEq-1) have lower levels of belief commonality. In the final column in Table 2 , we include earnings announcement characteristics in the model. We find that the level of commonality of beliefs is higher when the firm previously issued a management earnings forecast (MEFq-1) or reported a larger earnings surprise in the prior quarter (|EPSSurp|q-1). When a firm provided non-GAAP earnings disclosure in the prior quarter (NonGAAP_EPSq-1), however, the level of commonality of beliefs is lower.
Overall our results are consistent with high levels of belief commonality about earnings on average across all three quarters and with a systematic association between a number of firm and disclosure characteristics and the commonality of beliefs prior to an earnings announcement. The decrease in the commonality of beliefs across quarters (Q2 and Q3) is consistent with the findings in BBK, and with the commonality of beliefs decreasing across time.
Tests of Hypothesis 2 and Hypothesis 3
In Table 3 , we present the results of regressing the change in the commonality of beliefs around quarterly earnings announcements on the level of the commonality of beliefs and the concurrent values of the explanatory variables included in Table 2 . Our goal is to provide evidence on how firm and disclosure characteristics influence how earnings announcements impact the commonality of beliefs. In contrast to BBK's research design, we employ a multivariate analysis, which allows us to control for the pre-earnings announcement level of the commonality of beliefs and factors other than the presence of an earnings announcement. We also directly examine the impact of firm disclosures (management earnings forecasts and non-GAAP earnings disclosures) on the change in ρEPS.
In the first column of Table 3 , we present benchmark results by regressing ΔρEPS on ρEPS.
In the second and third columns, we include firm and earnings announcement characteristics in the regression. For all three models, we find that the change in the commonality of beliefs (ΔρEPS) is negatively associated with the pre-existing level, ρEPS. Intuitively, when the commonality of beliefs before the announcement is high increases in belief commonality around an earnings announcement are smaller. With this evidence, we view BBK's results showing a decrease in the commonality of beliefs as being partially affected by the high levels of ρEPS prevailing at the beginning of a fiscal year in their study (e.g., the median ρEPS just before the first quarter earnings announcement in BBK is 0.89, page 833 in their Table 2 ).
The overall explanatory power of the first model is high, with the pre-earnings announcement level of the commonality of beliefs explaining almost 20 percent of the variation in the change in commonality of beliefs. In addition, we find a positive intercept in all three specifications, suggesting that after controlling for the level of the commonality of beliefs, the commonality of beliefs increases around earnings announcements, consistent with Hypothesis 2.
When we expand our model to include additional explanatory variables, including an indicator variable for whether the earnings announcement is related to the second or third quarter earnings, we find a slight increase in the overall explanatory power of the model (from an R 2 of 0.194 to 0.208). The commonality of beliefs (i.e., intercept) increases around each quarterly earnings announcement: the increase is greatest for the first quarter. In addition, we find a less pronounced increase in the commonality of beliefs for larger firms (MVE) and a more pronounced increase in the commonality of beliefs for firms with greater analyst following (AF_EPS), more profitable firms (ROA), and firms with lower growth opportunities (B/M).
In the final column of Table 3 , we include variables to capture cross-sectional differences in earnings announcements: an indicator variable to capture a positive earnings surprise (Pos_Surp), a variable to capture the magnitude of the earnings surprise (|EPSSurp|), and two indicator variables to capture whether the firm provides a bundled earnings forecast (BundledEPS) or a non-GAAP earnings disclosure (NonGAAP_EPS) concurrent with the earnings announcement. We document a positive (negative) association between the sign of the earnings surprise (the magnitude of the surprise) and the change in the commonality of beliefs around the earnings announcement. In addition, we document that when a firm issues a management earnings forecast concurrent with its earnings announcement, the increase in the commonality of beliefs is more pronounced, consistent with Hypothesis 3a. In contrast, we document that when a firm discloses non-GAAP earnings in its earnings announcement, the increase in the commonality of beliefs is less pronounced, consistent with Hypothesis 3b.
Overall, the results in Table 3 suggest that earnings announcements are associated with an increase in the commonality of beliefs (i.e., the intercepts) after controlling for the prior level of beliefs. Furthermore, we find that the greatest increase in the commonality of beliefs occurs around the first quarter earnings announcement. We also find that voluntary disclosure in the form of a management earnings forecast is associated with a greater increase in the commonality of beliefs, while voluntary disclosure in the form of providing non-GAAP earnings is associated with a smaller increase in the commonality of beliefs around the earnings announcement. Table 4 provides results related to Hypothesis 4a, where we examine the association between the commonality of beliefs related to revenues and expenses separately (ρREV and ρEXP)
Test of Hypothesis 4
prior to an earnings announcement and firm and disclosure characteristics. The first column presents the results when ρREV is the dependent measure, the second column presents the results when ρEXP is the dependent measure, and the third column presents the results when the firmspecific difference between ρREV and ρEXP is the dependent measure. We include the full model in all three columns. Consistent with the results for ρEPS, we find that the mean level of the commonality of beliefs is high for both revenues and expenses: the level does not differ across the two components (the intercept in the third column is insignificant). In addition, the level of the commonality of beliefs about revenues and expenses is lower when the commonality is measured immediately prior to the second quarter earnings announcement and lower still when the commonality of beliefs is measured immediately prior to the third quarter earnings announcement.
Our results suggest that the average level of ρEXP is lower than the average level of ρREV in both the second and third quarters.
11
We also document a positive association between ρREV and ρEXP and firm profitability (ROA), and the previous issuance of a management earnings forecast (MEF), and a negative association between the commonality of beliefs about both components and firm size (MVE), consistent with our ρEPS model. In contrast to our ρEPS findings, however, we find that firms with less growth potential (B/M) have lower levels of ρREV and ρEXP. We also find that the issuance of a non-GAAP earnings metric is associated with greater ρREV, but with lower ρEXP. Finally, we document that analyst following and a previous positive earnings surprise is associated with a higher level of ρREV but is unrelated to ρEXP. The final column in Table 4 suggests that several firm and announcement characteristics explain the difference in the commonality of beliefs about revenues versus expenses (ρREV vs ρEXP). Specifically, analyst following (AF_EPS), growth potential (B/M), the magnitude of the prior period earnings surprise (|EPSSurp|), and the issuance of a non-GAAP earnings metric in the previous earnings announcement (NonGAAP_EPS) explain the difference in the commonality of beliefs about revenues versus expenses. Overall, we explain almost 10 percent of the level of ρREV and just over seven percent of the level of ρEXP; in Table 2 we explain 5.6 percent of the variation in the level of ρEPS -the sum of REV and EXP. Table 5 provides the results of regressing ΔρREV and ΔρEXP (changes in the commonality of beliefs) and the difference between these two values on the explanatory variables. The signs of the coefficients in the ΔρREV and ΔρEXP regression models are generally consistent with the findings when we employ ΔρEPS as the dependent variable. However, we do find some differences in the relation between the explanatory variables and ΔρREV versus ΔρEXP. For example, the increase in 11 The negative coefficients on Q2 and Q3 are statistically greater in the ρEXP model than the ρREV model. The results provided in Tables 4 and 5 suggest that the impact of earnings announcements and firm and earnings announcement characteristics on the level and change in belief commonality about revenues differs from the impact on the level and change in belief commonality about expenses, suggesting that understanding the association between earnings announcements and the commonality of beliefs about earnings can be enhanced by decomposing earnings into revenues and expenses.
Additional Analysis
Finally, we examine the levels and changes in the two components that are combined to calculate the commonality of beliefs -common and idiosyncratic uncertainty (C and D). The results of this analysis are presented in Table 6 . In columns one and two, we present the results of regressing the levels of C and D on the explanatory variables and in columns three and four we present the results of regressing changes in C and D on the explanatory variables.
This analysis allows us to provide evidence on whether the change in the commonality of beliefs is a function of the level of common uncertainty (which is generally positively associated with the commonality level), the level of idiosyncratic uncertainty (which is generally negatively associated with the commonality level), or both. For example, the results in Table 2 suggest that the commonality of beliefs is negatively associated with Q2 and Q3. However, the results in Table   6 suggest that both common and idiosyncratic uncertainty are negatively associated with Q2 and Q3. This suggests that while uncertainty decreases across the fiscal quarters, the commonality of beliefs also decreases as the common uncertainty decreases to a greater extent than the idiosyncratic uncertainty across time. Similarly, the results in Table 2 suggest that the level of the commonality of beliefs is positively associated with firm profitability (ROA), the magnitude of the previous earnings surprise (|EPSSurp|), and the previous issuance of a management forecast. By decomposing the commonality of beliefs into its two components in Table 6 , we observe that the positive relations between the level of the commonality of beliefs and ROA and the issuance of a management forecast are due to lower levels of both common and idiosyncratic uncertainty while the relation between the commonality of beliefs and |EPSSurp| is due to higher levels of both common and idiosyncratic uncertainty. That is, the results in Table 6 provide insight into whether the level of the commonality of beliefs, which is determined by the proportion of the total uncertainty that is common among investors, is due to more or less common and/or idiosyncratic uncertainty.
Columns three and four of Table 6 present the results of regressing changes in common and idiosyncratic uncertainty on our explanatory variables. We document that the increase in the commonality of beliefs around earnings announcements is, in general, due to decreases in both common and idiosyncratic uncertainty (intercepts of -0.076 and -0.016), consistent with information resolving uncertainty. Because the commonality of beliefs captures the proportion of uncertainty that is common, our findings reflect a proportionate reduction in idiosyncratic uncertainty that is greater than the reduction in common uncertainty. Similarly, we find that the negative association between |EPSSurp| and the change in the commonality of beliefs (Table 3) is due to a negative (positive) association between the change in common (idiosyncratic) uncertainty and |EPSSurp|. This suggests that the net lower increase in the commonality of beliefs for earnings announcements with a larger surprise is driven by a reduction in common uncertainty as well as an increase in idiosyncratic uncertainty. In contrast, the negative association between AF_EPS and change in the commonality of beliefs (Table 3) is due to a negative association between AF_EPS and both the change in common and idiosyncratic uncertainty. This finding suggests that the net lower increase in the commonality of beliefs associated with the number of analysts that follow a firm is driven by a reduction in common uncertainty that exceeds the relative reduction in idiosyncratic uncertainty.
V. CONCLUSION
This study provides evidence on the effect of quarterly earnings announcements on the change in the commonality of beliefs about annual earnings. We extend BBK by including a broader set of analysts, controlling for the level of the commonality of beliefs, and incorporating firm and disclosure characteristics in our analysis. Prior research suggests that, within a subset of analysts that follow a firm, earnings announcements decrease the commonality of beliefs within those analysts. To better understand how earnings announcements affect firm-level information environments, we expand this analysis to include all analysts that provide forecasts. In addition, we provide multivariate evidence on the link between firm and earnings attributes and the level of the commonality of beliefs prior to an earnings announcement and between firm and earnings attributes and changes in the commonality of beliefs around an earnings announcement.
We provide strong evidence that the level of the commonality of beliefs about earnings is a function of prior period profitability, growth opportunities, earnings surprises, and whether a firm provides voluntary disclosures (e.g., management earnings forecasts or non-GAAP earnings). We also find that, after controlling for the beginning level of the commonality of beliefs, earnings announcements are associated with an increase in the commonality of beliefs. We explore the source of these effects by re-estimating our models after (1) decomposing earnings into revenues and expenses, and (2) decomposing the commonality of beliefs into common and idiosyncratic uncertainty. Our findings highlight that earnings announcements increase the commonality of beliefs around earnings, although the level of commonality of beliefs about annual earnings across the fiscal year tends to decrease. Overall, we provide evidence that the counter-intuitive finding that earnings announcements reduce the commonality of beliefs can be explained by the complex nature of the information provided by firms in and around earnings announcements. 
Commonality of Beliefs Across Fiscal Quarters
This figure presents the median commonality of beliefs for EPS, revenues, and expenses before and after the earnings announcement for each fiscal quarter. (1) All regressions have year and industry fixed effects, standard errors clustered by firm, and use robust standard errors. *, **, *** denote statistical significance at the 10%, 5% and 1% level, respectively (twotailed). See Appendix A for a more detailed definition of all variables used in the regressions.
